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[57} ABSTRACT

This invention relates to an improvement in a feeder
mechanism at an exposure station of a photoprinting

[11] 4,140,310
[45) Feb, 20, 1979

machine, in which a transport device 1s connected to a
first rotary drive for transporting a copying material
through the exposure station and in which a second
rotary drive is provided which may be operated at
variable speeds relative to the speed of the first rotary
drive and which is connected to a roller at the begin-
ning of the transport path of an original to be copied,
the improvement comprising an additional pair of pre-
ceding rollers positioned in the transport path of the
original upstream of the transport device in the direc-
tion of transport, means connecting said pair of preced-
ing rollers to said variable speed second rotary drive
which may be switched in order to drive said pair of
preceding rollers optionally at a speed corresponding to
the transport speed of the transport device or at a lower
speed, switching means in the transport path between
said pair of preceding rollers and the transport device,
means connecting said switching means to the variable
speed rotary drive of the pair of preceding rollers
whereby their speed is lower than the transport speed as
long as the switching means are in a first switching
position, not actuated by an original, and the speed of
the preceding rollers corresponds to the transport speed
when the switching means are changed to a second
switching position by an original to be copied.

7 Claims, 4 Drawing Figures




U.S. Patent Feb. 20, 1979 Sheet 1 of 4 f%ﬂ@@ﬁﬁ@




1
. S

2 ,

. F .

.

. .S.

|

..rl:'I,



U.S. Patent  Feb. 20, 1979 Sheet 3 of 4 4,140,310




U.S. Patent Feb. 20, 1979 Sheet 4 of 4 4,140,310

“\CONTROL
DEVICE
|15
5 MOTOR
TRANSPORT
ROLLERS
44 | 140, |
TRANS- |  |TRANS-
MISSION |  |MISSION
DRIVE |DRIVE |
11| SWITCH} _
ELECTRO-
MAGNETIC
CLUTCH
j2_1 SWITCH»
FREE
WHEEL
_ -22
g‘#ggﬁqael_e PRECEDING
ELEMENT * ROLLERS
' LIMIT_ N7
A INDICATOR 59
|V

TACHO-

GENERATOR F/G 4



4,140,310

1

FEEDER MECHANISM AT AN EXPOSURE
STATION OF A PHOTOPRINTING MACHINE

This invention relates to a feeder mechanism at an

exposure station of a photoprinting machine.

In modern photoprinting machines, the problem may
arise that the speed for transporting the copying mate-
rial through the exposure station is so high that it will
become difficult to manually feed in the original, be-
cause it 1s nearly snatched out of the operator’s hand
when it is inserted into the machine.

In order to solve this problem, it might be considered
to use automatic feeding devices into which the origi-
nals are placed in a stationary position to be picked up
for copying, as required. However, such auxiliary
equipment is not easily fabricated and it is also rather
expensive.

It is an object of the present invention to provide a
feeder mechanism at an exposure station of a photo-
printing machine, into which the originals are easily and
safely fed by hand, in particular in case of a high trans-
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port speed of the copying material. In the feeder mecha-

nism, the conventional transport means, which, e.g.,
comprises feed rollers and endless transport belts con-

nected to these feed rollers, should be utilized as far as

possible to keep the cost of fabrication of the inventive
feeder mechanism relatively low. Further, the feeder
mechanism should not impose additional mechanical
stresses upon the originals, and it should ensure safe
operation at reduced maintenance costs.

These objects are achieved by utilizing, among oth-
ers, a characteristic known in connection with the elimi-
nation of troublesome phenomena which may be caused
by the endless transport belts of a feeder mechanism at
an exposure station of a photoprinting machine (Ger-
man Offenlegungsschrift No. 1,965,834). Usually, the
endless transport belts of the transport devices in photo-
printing machines are driven by a driving roller, de-
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signed as a deviating roller connected to a rotary drive. 40

The copying cylinder, the deviating rollers as well as
the feed roller are free-wheeling. Entrainment, in par-
ticular of the copying cylinder, is ensured by tightening
rollers which tighten the transport belts. The copying
material or the original, respectively, is transported at a
constant speed throughout the device, and the speed is
determined by the driving roller which is always in
contact with the transport belts.

In such photoprinting machines the copying material
may become creased during feeding-in, when there is
excessive tension between the transport belts and the
copying cylinder on the feeding side. If, on the other
hand, tension is insufficient, the photoprints exhibit a
so-called “doubling.” In order to eliminate these trou-
blesome phenomena, a tension is built up at the input
end, which tension may be adjusted independently of
the tension produced by the driving roller, by providing
the feed roller with a rotary drive of its own which 1s
adjustable relative to the drive of the driving roller and
which is set to a higher transport speed than the driving
roller. The difference in speed and, consequently, the
reduced tension of the transport belts on the feeding
side of the copying cylinder may be manually adjusted.

In the known feeder mechanism, the second rotary
drive influences the same transport belts as the usual
first rotary drive, whereas according to the present
invention the second rotary drive does not act upon the
normal transport device or, more particularly, upon the
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transport belts, if any, of the normal transport device.
The second rotary drive is, in this case, connected to an
additional pair of preceding rollers. Further, provisions
are made to run the second rotary drive, under certain
conditions and during particular stages of the feeding
operation, at a lower speed than the first rotary drive.
Before the original or the copying material, respec-
tively, is seized by the normal transport device the sec-
ond rotary drive is automatically stepped up to the
speed of the normal transport device. For this purpose,
switching means are arranged in the transport path of
the original between the transport device and the pair of
preceding rollers, which switching means are con-
nected to the variable-speed second rotary drive or its
control means, respectively. “In the transport path”
connotes in this connection that the switching means
are actuatable by the original, e.g., by an actuating ele-
ment of a switch extending into the transport path.

The mode of operation of the inventive feeder mech-
anism is based on the principle that in case of a transport
speed of the actual transport device which exceeds a
predetermined limiting speed, the pair of preceding
rollers runs at a relatively low speed during feeding-in
of the original, so that this operation may be easily and
safely performed. The copying material is pulled in by
the preceding rollers, and as soon as it arrives at the
switching means between the preceding rollers and the
transport device, the second rotary drive is accelerated
until the speed of the copying material corresponds to
the circumferential speed of the feed rollers of the trans-
port device. Thus, no additional mechanical stress is
produced in the original, when it enters into the trans-
port device. Only after the original has passed the
switching means are the pair of preceding rollers
switched back to a relatively lower speed. This means
that the preceding rollers run at the same speed as the
transport device during one stage of operation of the
feeder mechanism, whereas they run at a reduced speed
during other stages of operation.

Consequently, it is possible to maintain the high trans-
port speed of the transport device and, at the same time,
feed in the copying material safely and easily. When the
inventive mechanism is empioyed, the conventional
transport devices may be used to a large extent; it is
primarily necessary to provide the pair of preceding
rollers as well as pertinent driving means. The addi-
tional expenditure for this feeder mechanism is, there-
fore, relatively moderate.

The invention is based on the assumption that the
actual transport device operates at a speed which is too
high for safe and easy feeding-in of the copying mate-
rial. When the transport speed is adjustable, however, as
1s normal in photoprinting machines, so that the original
may be fed into the feeder mechanism without diffi-
culty, during operation of the machine in a lower speed
range, a further embodiment of the invention is particu-
larly advantageous.

In the further embodiment, the pair of preceding
rollers runs at a lower speed than the transport device,
only as long as the transport speed exceeds a predeter-
mined value, and as long as the copying material has not
yet arrived at the transport device. In contrast, the
preceding rollers run at the same speed as the transport
device when the transport speed of the transport device
1s below a predetermined value or when the copying
material -— even in case of a high transport speed — has
arrived at the transport device. As a result, feeding-in of
the original can be performed at speeds at which an
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undiminished efficiency of the feeder mechanism is
maintained and, at the same time, safe and easy feeding-
in is ensured, irrespective of high transport speeds.

In a particularly useful embodiment of the feedér- -

mechanism the speed of the pair of preceding rollers is
maintained at a constant, relatively low value, when the
transport speed, which exceeds a predetermined value,
e.g. varies as a function of the transparency of the origi-
nal to be copied.

In a further embodiment of the feeder mechanism, on
the other hand, also the speed of the pair of preceding
rollers is adjustable in accordance with the transmission
ratios, similar to the transport speed of the transport
device. This embodiment is advantageous because it
operates with one driving motor only, which serves to
drive the pair of preceding rollers as well as the trans-
port device.

All of the above-described feeder mechanisms have
the advantage that they permit a variation of the trans-
port speed, especially as a function of the transparency
~ of the original. Transparency is measured by means of a
conventional control device comprising a photosensi-
tive element positioned at the path of the original and
connected to an amplifier. The control current supplied
by the amplifier depends upon the transparency of the
original, measured by the photosensitive element.

In order to obtain a precise measurement of the trans-
port speed, which determines a change of speed of the
preceding rollers, a tacho-generator is advantageously
- coupled with the transport device and is in electrocon-
ductive connection with a limit indicator. The limit
indicator may comprise an electrical circuit arrange-
ment, linked to an adjustable switching element in such
a manner that it supplies a particular output signal when
the tacho-generator voltage exceeds a preset value, and
emits another output signal when the tacho-generator
voltage remains below the preset value.

The invention will be further illustrated by reference
to the accompanying drawings, in which:

FIG. 1 is a diagrammatic view of a feeder and trans-
port mechanism at an exposure station of a photoprmt—
ing machine,

FIG. 2 is a perspective view of the mechanical ele-
ments of the feeder mechanism incorporated in a first
embodiment,

FIG. 3 shows the mechanical elements in a second
embodiment of the feeder mechanism, and

FIG. 4 is a block diagram, showing essential mechani-
cal and electrical structural groups or elements, respec-
tively, as connected according to the signal flow.

¥IG. 1 shows the transpert device of a photoprinting
machine in the area of the exposure station, generally
denoted by the reference numeral 1. The device com-
prises an endless transport belt 2 which is led from a pair
of transport rollers 3 around part of the circumference
of a copying cylinder 4 as well as around the deviating
rollers 5. A pressure roller 6 is arranged between the
pair of transport rollers 3 and the copying cylinder 4.

The feeder mechanism includes a pair of preceding
rollers 7. The pair of preceding rollers 7 are positioned
upstream of the pair of transport rollers, relative to the
direction of transport of the copying material, as indi-
cated by an arrow 8. Further, a feed table 9 is placed in
front of the pair of preceding rollers in the direction of
transport. The original may be fed over this feed table
for insertion between the precedmg rollers. A feeding
device for the copying material is also provided in the
area of the transport device; it is, however, not shown in
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the drawing. An output station for the copying material,
indicated by an arrow 10, is provided behind the copy-
ing cylinder in the direction of transport. At this output
station, the exposed copying material is separated from
the original, and is subsequently developed in another
part of the machine, not shown.

FIG. 1 further shows a switch 11, arranged between
the pair of preceding rollers 7 and the pair of transport
rollers 3 in the area of the transport path of the original,
indicated by a dotted line. This switch may be mechani-
cally actuated by the original. Alternative switching
means are feasible which may, e.g., be composed of a
photosensitive cell connected to an amplifier which is
linked to a switching relay. The switch 11 is electrically
connected in parallel to a second switch 12. As ex-
plained below by reference to FIG. 4, the switch 12 is
actuated in accordance with the respective transport
speed of the transport device 1.

FIG. 2 shows how the pair of transport rollers 3 and
the pair of preceding rollers 7 are connected to their
driving means.

A driving motor 13 is connected to a shaft 18 of one
of the two transport rollers 3 by means of a transmission
drive belt 14 and the pulleys 15, 16 and 17. These ele-
ments constitute the first rotary drive. Via a shaft 19 and
an electromagnetic clutch 20, which are also parts of
the second variable-speed rotary drive, the pair of pre-
ceding rollers may be connected to the transmission
drive 14. The second rotary drive provided for the pair
of preceding rollers 7 further includes a pulley 21
mounted on the shaft 19 and a free wheel 22 mounted on
the shaft 23 of the driving motor 13. The diameters of
the pulleys 1§, 16 and 17 on the one hand and of the
pulley 21 and the free wheel 22 on the other hand are
chosen in such a way that the reduction of the rotary
movement of the motor 13 between the pulley 21 and
the free wheel 22 exceeds the reduction between the
pulleys 15, 16 and 17.

FIG. 2 also shows a tacho-generator 24 connected to
the shaft 18 of the pair of transport rollers.

FIG. 3 shows an alternative embodiment of the
feeder mechanism, in which identical parts are denoted
by the same reference numerals as used in FIG. 2. The
embodiment according to FIG. 3 differs from the em-
bodiment in FIG. 2 as follows:

The driving motor 13 is directly connected to the
shaft 18 of one of the transport rollers 3, and it repre-
sents the first rotary drive of the transport rollers. In
addition, it is possible to connect the driving motor 13,
which hereinafter is called “the first driving motor,” to
the shaft 19 of the pair of preceding rollers 7 via a trans-
mission drive belt 14 and the pulleys 15 and 17, and via
the electromagnetic clutch 20. The shaft 19 is also con-
nected to a second driving motor 26 via the pulley 21
and the pulley 25, with a free wheel 27 arranged be-
tween the pulley 25 and the motor shaft of the second
driving motor 26. Together with the free wheel 27 and
the pulleys 25 and 21 as well as with the elements of the
first rotary (see above), which act on the pair of preced-
ing rollers, the second driving motor 26 constitutes the
second rotary drive for the pair of preceding rollers.
The tacho-generator 24 is in connection with the pair of
transport rollers 3.

In the alternative embodiment according to FIG. 3
the transmission ratios chosen also ensure that the pair
of preceding rollers 7 may be driven at a lower speed by
the second driving motor 26 than the pair of transport
rollers 3 by the first driving motor 13.
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Referring to FIGS. 1, 2 and 3 it is further pointed out
that guiding elements, not shown in the drawings, are
positioned between the pair of transport rollers and the
pair of precéding rollers. These guiding elements ensure

that the copying materia! leaving the gap between the

preceding rollers is safely fed into the gap between the
transport rollers. o |
The block diagram in FIG. 4 refers to the arrange-
ment of the mechanical elements according to FI1G. 2.
As indicated in the diagram, the driving motor 13 i1s
supplied with power by a control device 28 provided
for transparency measurement. The diagrammatic rep-
resentation in FIG. 4 does not show that the control
device includes a photosensitive element which is posi-
tioned in the transport path of the originals and is struck
by a light beam which has passed the original. The
output of the photosensitive element is connected to an
amplifier supplying a voltage corresponding to the
transparency of the original to be copied. This voltage

is fed into the driving motor 13. Two transmission

drives 14 and 142 branch off from the mechanical out-
~ put (shaft) of the driving motor. The transmission drive
14, which is adapted for “faster” transmission than the
transmissio’n_'d_rive 144, is constantly in contact with the
‘pair of transport rollers 3. In addition, the transmission
drive 14 is optionally connectable to the pair of preced-
ing rollers 7 via the electromagnetic clutch 20. The
second transmission drive 14a, on the other hand, can
act on the pair of preceding rollers 7 via the free wheel

6

sponding to the transport speed of the copying material
on its way through the exposure station.

In another case, e.g., measurement of transparency at

the control device 28 indicates that the pair of transport

‘rollers 3 are driven at a speed v which is higher than the
‘limiting speed v,. This is again registered by the limit

indicator 29 and, in this instance, the output signal of the
limit indicator causes opening of the switch 12, so that

~ the electromagnetic clutch 20 is not supplied with cur-
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rent and the transmission drive 14 and the pair of pre-
ceding rollers 7 are no longer coupled. Now, the trans-

‘mission drive 144 can act via the free wheel 22, and the

pair of preceding rollers are driven at a lower speed
than the pair of transport rollers 3. The leading edge of
the original is relatively gently taken up by the pair of
preceding rollers and the original is conveyed into the
space between the pair of preceding rollers and the pair
of transport rollers, up to the switch 11. The switch 11
is then closed and, as a result, the electromagnetic
clutch 20 is activated and couples the transmission drive

- 14 to the pair of preceding rollers. The rotational move-
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22, when the clutch 20 is not engaged and the pair of 30

preceding rollers are disconnected from the transmis-
sion drive 14. .

The clutch 20 is controlled by the switch 11 disposed
in the transport path 8¢, as shown in FIG. 1, as well as
by the switch 12 arranged in parallel with the switch 11
and actuated by a limit indicator 29. The tacho-genera-
tor 24 is connected to the input of the limit indicator 29.
The limit value of the limit indicator may be preset by
means of the adjustable switching element 30.

The mode of operation of the alternative embodiment
of the feeder mechanism in accordance with FIGS. 2
and 4 will now be described.

In FIG. 1, which serves as a common illustration for

 the two alternative embodiments according to FIGS. 2

and 3, the original is fed over the feed table 9 and is
inserted between the preceding rollers 7.

During this operational stage, the speed of the pre-
ceding rollers depends upon the transport speed of the
transport device 1. The transport speed, in turn, is deter-
mined according to the result of the transparency mea-
surement by the control means 28, as indicated in FIG.
&, which control means supplies voltage to the driving
motor 13. The transport speed or the rotational speed,
respectively, of the pair of transport rollers 1s deter-
mined by the tacho-generator 24. If the transport speed
v is below a value v, given by the adjustable switching
element 30, the pair of preceding rollers is allowed to
rotate at the same speed as the pair of transport rollers.
In this case, the switch 12 is closed so that the electro-

magnetic clutch 20 between the transmission drive 14 60

and the pair of preceding rollers 7 engages. The siower
rotational movement resulting from the transmission
ratio of the transmission drive 14a¢ has no effect on the
pair of preceding rollers, due to the free wheel. When
the original arrives at the switch 11 this switch is closed,
but it does not release any further action since the
clutch 20 is already engaged. Consequently, the original
is fed to the pair of transport rollers at a speed corre-
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ment of the pair of preceding rollers is accelerated by
the transmission drive 14, and the preceding rollers will
soon —at any rate, the moment the copying material
enters into the gap.between the pair of transport rollers
— rotate at the same speed as the transport rollers 3. As
a result, the original is not subjected to any significant
tension when it is taken up by the transport rollers and
is conveyed to the exposure station. Synchronized rota-
tion of the pair of preceding rollers and the pair of
transport rollers is maintained until the copying mate-
rial has been pulled past the switch 11, always on the
condition that the rotational speed of the pair of trans-
port rollers 3 exceeds the given limit value v,

A basically similar mode of operation is obtained by
the alternative embodiment according to FIG. 3, how-
ever, in this embodiment the preceding rollers are
driven at a constant speed, irrespective of variations in
the transport speed of the pair of transport rollers. For
this purpose, the pair of preceding rollers are provided
with a driving motor 26 of their own. The technical
data of the second driving motor and the transmission
ratios of the transmission drive are chosen in such a way
that the preceding rollers are driven at a constant speed
which is lower than the speed of the transport rollers
when the Speed of the tramsport rollers exceeds the
preset limit value v,,. |

It will be obvious to those skilled in the art that many
modifications may be made within the scope of the
present invention without departing from the spirit
thereof, and the invention includes all such modifica-
tions. |

What is claimed is:

1. In a feeder mechanism at an exposure station of a
photoprinting machine, in which a transport device 1s
connected to a first rotary drive for transporting a
copying material through the exposure station and in
which a second rotary drive is provided which may be
operated at variable speeds relative to the speed of the
first rotary drive,

the improvement comprising an additional pair of

preceding rollers positioned in the transport path
of the original upstream of the transport device in
the direction of transport,

means connecting said pair of preceding rollers to

said variable speed second rotary drive which may
be switched in order to drive said pair of preceding
rollers optionally at a speed corresponding to the
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transport speed of the transport device or at a
lower speed,

switching means in the transport path between said
pair of preceding rollers and the transport device,

5

means connecting said switching means to the vari-

“able speed rotary drive of the pair of preceding
rollers whereby their speed is lower than the trans-
port speed as long as the switching means are in a
first switching position, not actuated by an original,

and the speed of the preceding rollers corresponds to
the transport speed when the switching means are
changed to a second switching position by an origi-
nal to be copied. |

2. A feeder mechanism according to claim 1 including

second switching means connected in parallel with said
first switching means in the path of the original,

means connecting said second sw1tchmg means to
limit indicator means,

and means connecting said limit indicator means to
the transport device,

said limit indicator means causing the second switch-
ing means to adopt a first switching position in
which the speed of the preceding rollers is adjusted
to the speed of the transport rollers, as long as the
transport speed is below a preset limit value, and
causing the second switching means to adopt to
second switching position in which the preceding
rollers are set to a lower speed than the transport
device, as long as the transport speed exceeds the
given limit value.
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8
3. A feeder mechanism according to claim 1 in which
said first rotary drive includes a first driving motor
constantly connected to the transport device,
electromagnetic clutch means connected to the first
driving motor by a driving part and connected to
the pair of preceding rollers by a driven part,
and said second rotary drive including a second driv-
ing motor supplied with current independently of
~ the first driving motor,
and free wheel means connecting said second driving
motor to the driven part of the clutch.
4. A feeder mechanism according to claim 1 including
a common driving motor for the two rotary drives,
first transmission drive means constantly connecting
said motor to said transport device,
said motor being connectable to the pair of preceding
rollers by said ﬁrst transmission drive means and by
a clutch,
and second transmission drive means and free wheel
means constantly connecting said motor with a
driven part of the clutch at one of the preceding
rollers.
5. A feeder mechanism according to claim 3 including
a control device which supplies a control current to the
first driving motor in dependence upon the transpar-
ency of the original to be copied.
6. A feeder mechanism according to claim 4 mcludmg
a control device which supplies a control current to the
common driving motor in dependence upon the trans-
parency of the original to be copied.
7. A feeder mechanism according to claim 2 including
a tacho-generator connected to the transport device and

electrically connected to the limit indicator means.
¥ % ¥ % %
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